Aims Patients with end-stage heart failure (HF) often require surrogate decision making for end-of-life care owing to a lack of decision-making capacity. However, the clinical characteristics of surrogate decision making for life-sustaining treatments in Japan remain to be investigated. Methods and results Among 934 patients admitted to our hospital for HF from January 2004 to December 2015, we retrospectively reviewed the medical records of consecutive 106 patients who died in hospital (mean age 73 ± 13 years; male, 52.6%). During hospitalization, attending physicians conducted an average of 2.1 ± 1.4 end-of-life conversations with patients and/or their families. Only 4.7% of patients participated in the conversations and declared their preferences; surrogates made medical care decisions in 95.3% of cases. Most decisions by surrogates (98.1%) were made without the patient's advance directive. During initial end-of-life conversations, 49.4% of surrogates requested cardiopulmonary resuscitation (CPR). However, 72.0% of CPR preferences were changed to do not attempt resuscitation (DNAR) orders in the final conversation. Female surrogates were more likely to change the preference from CPR to DNAR than were male surrogates (47.1% vs. 25.0%, P = 0.023). Conclusions Compared with male surrogates, female surrogates wavered more often in their decisions regarding life-sustaining treatments of Japanese patients with end-stage HF.
Introduction
Heart failure (HF) is a major health concern worldwide, and it is an unpredictable, progressive, and incurable condition. In recent years, HF has become the leading cause of hospital admission. HF is associated with high morbidity and mortality, which imposes a large and costly burden on the health-care system. 1 Despite major advances in therapy, the prognosis of HF remains poor. In one large population-based study, the 5 year survival following the first admission for HF was worse than that for many cancers. 2 In recent guidelines, palliative care is recommended as a treatment option for patients with advanced HF whose symptoms and clinical status have progressed despite maximal medical therapy. 3 Palliative care in non-cancer patients has not been well established, and cardiologists and cardiac nurses are often unfamiliar with end-of-life care for HF. 4 Advance care planning (ACP) involves preparations made to support surrogate decision making for medical care. ACP is useful for decisions regarding the treatment strategy for hospitalized elderly patients with advanced HF who frequently lack decision-making capacity. 5 However, ACP for end-of-life care is less frequently discussed at hospital admission for patients with HF than for those admitted with cancer. 6 In addition, the concept of ACP is unfamiliar in Japan, and Japanese culture, which traditionally emphasizes familial harmony, engenders unique end-of-life communication styles that differ from those in other countries. 7 A fatal diagnosis and prognosis are not often disclosed to the patient in Japan because family members wish to remove the burden of making decision from patients. 8 Thus, Japanese are more likely to prefer family-centred decision making for end-of-life care, 7 and patients are less likely to make advance directive for medical care. Although previous studies in western countries investigated the patient's advance directive for life-sustaining treatments in patients with HF, 9,10 the current status of surrogate decision making for end-of-life care in Japanese patients with HF remains to be investigated. The present study was performed to clarify the clinical characteristics of surrogate decision making for life-sustaining treatments in Japanese patients with end-stage HF.
Methods
We retrospectively reviewed the medical records of consecutive 934 patients who were hospitalized with acute decompensated HF (ADHF) other than acute coronary syndrome in Tottori University Hospital from January 2004 to December 2015 (the total number of hospitalizations was 1385 cases during the period). Of these, 818 patients who were discharged alive from our hospital were excluded. Thus, 116 patients who finally died in our hospital were analysed in the present study. We excluded 10 patients with no documented medical records indicating the patient's or surrogate's preference for end-of-life treatment. Finally, the data of 106 patients were analysed in this study. ADHF is defined as new-onset decompensated HF or decompensation of chronic HF, and acute coronary syndrome was excluded. HF was defined according to the Framingham Criteria, as previously described. 11, 12 Patients' medical records were retrospectively reviewed to obtain information on demographics, medical history, co-morbidities, laboratory data, echocardiographic findings, treatments, cause of death, and conversations about lifesustaining treatments. The severity of HF was assessed using the Acute Decompensated Heart Failure National Registry (ADHERE) algorithm, as previously described. 13 The cause of death was classified as cardiovascular and non-cardiovascular cause, on the basis of the clinical information. Cardiovascular cause of death was defined as death owing to HF, sudden death, or a vascular event (myocardial infarction, stroke, or other vascular diseases). Other causes of death were defined as non-cardiovascular cause of death.
The following detailed information about end-of-life conversations was obtained: (i) the timing of conversations in days, from the initial conversation to the time of death; (ii) the number of conversations; (iii) participants in each conversation (patient, family members, and medical staff); (iv) the decision maker for life-sustaining treatments; (v) preference for life-sustaining treatment-cardiopulmonary resuscitation (CPR) or do not attempt resuscitation (DNAR); and (vi) changes in the preference for life-sustaining treatments during the hospital stay. The advance directive for life-sustaining treatment was defined as the patient's written documents indicated their wishes for medical care (living will) or confirmed information recorded in the medical records during previous hospitalizations for HF.
This retrospective study conformed to the principles outlined in the Declaration of Helsinki and the guiding principles for epidemiologic studies established by the Ministry of Health, Labour and Welfare, Japan. This study was approved by the research ethics committee of Tottori University Hospital. We were permitted to collect and analyse data without obtaining written informed consent from each patient by agreeing to release research information regarding this study to the public.
Statistical analysis
Continuous variables are expressed as mean ± standard deviation. Categorical variables are expressed as percentages. Differences in continuous variables between the two groups were compared using the t-test. Categorical variables were compared using Fisher's exact test. Multivariate logistic regression analysis was used to assess the independent association among variables. A P value of <0.05 was considered statistically significant. All statistical analyses were conducted using IBM SPSS version 22.0 (IBM Corp., Armonk, NY, USA).
Results

Study patients
Patient characteristics are shown in Table 1 . The mean age of the overall cohort was 76 ± 13 years, and 52.8% of patients (n = 56) were male. A previous history of HF hospitalization was found for 63.2% (n = 67) of patients, and the average number of hospitalizations was 3.0 ± 2.6. The prevalence of ischaemic heart disease, valvular heart disease, and non-ischaemic cardiomyopathy was 33.0% (n = 35), 29.2% (n = 31), and 14.1% (n = 15), respectively. Approximately 70% of patients (n = 71) had intermediate or high in-hospital mortality risk as assessed by ADHERE risk score on admission. The mean length of hospital stay was 50 ± 57 days. Patient cause of death was as follows: cardiac cause, 71.7% (n = 76); vascular cause, 5.7% (n = 6); and non-cardiovascular cause, 22.6% (n = 24). CPR was attempted in 13.2% of patients (n = 14) just before death. 
End-of-life conversations during hospital stay
Attending physicians conducted an average of 2.1 ± 1.4 end-of-life conversations with patients and/or their families ( Table 1) . The initial conversation took place an average 25 ± 42 days before the patient died. Only 4.7% of patients (n = 5) participated in the conversation; most medical care decisions were made by patient surrogates (95.3%, n = 101). The participation of medical staff other than doctors included only nurses, and they participated in less than half of conversations (48.1%, n = 51). Figure 1 shows the primary decision makers for lifesustaining treatments. An adult child (55.7%, n = 59) was the most common surrogate decision maker, followed by a spouse (32.1%, n = 34). Surrogate decision making most often took place without the patient's advance directive (98.1%, n = 99; Figure 2 ).
Surrogate decision-maker preferences for life-sustaining treatments Figure 3 shows details of the preferences of surrogate decision makers for life-sustaining treatments (n = 101). At the initial end-of-life conversation, 49.5% of surrogates (n = 50) Surrogate decision-maker preferences for life-sustaining treatments preferred CPR. However, after repeated conversations between physicians and surrogates during the patient's hospital stay, 72.0% of surrogates (n = 36) changed the preference from CPR to DNAR. In contrast, there was no change in preference from DNAR to CPR. To assess the factors contributing to the changes in preference for life-sustaining treatments, we divided patients into two groups: those who changed (changed group, n = 36) and those who did not change (unchanged group, n = 63) the preference from CPR to DNAR. Two cases were excluded from the analysis, in which surrogates made the decision according to the patient's advance directive. As shown in Table 2 , there were no significant differences in patient demographics, co-morbidities, in-hospital treatments, and disease severity, as assessed by ADHERE risk score, between the two groups. However, the prevalence of female surrogates was significantly higher in the changed group than in the unchanged group (66.7% vs. 42.9%, P < 0.05). End-of-life conversations were more frequently conducted in the changed group than in the unchanged group (2.9 ± 1.5 vs. 1.7 ± 1.2 times, P < 0.05), and the time from the initial conversation to death tended to be longer in the changed group than in the unchanged group (37.5 ± 57.7 vs. 19.0 ± 36.2 days, P = 0.075). On multivariate logistic regression analysis, female surrogates were significantly associated with a changed preference, independent of the number of end-of-life conversations and the duration from the initial conversation to death (female surrogates: odds ratio, 2.577; 95% confidence interval, 1.010-6.579, P < 0.05; the number of end-of-life conversations: odds ratio, 1.880, 95% confidence interval, 1.260-2.830, P < 0.05; the duration from the initial conversation to death: 1.000, 95% confidence interval, 0.989-1.010, P = 0.999). Figure 4 shows the association of sex and familial relationship with changes in surrogate decision-maker preferences. Half of female surrogates (47.1%, n = 27) changed the preference from CPR to DNAR during the patient's hospital stay. In contrast, 75%
of male surrogates (n = 36) did not change the preference (P < 0.05). Most female surrogates (n = 51) were the patient's wife (n = 25) or daughter (n = 21), and the remainder were the patient's mother (n = 3), sister (n = 1), or guardian (n = 1). There were no significant differences in the rate of changes in preference between patients' wives and daughters (P = 0.767; Figure 4) .
Discussion
The present study demonstrated that female surrogates more often changed their decision for life-sustaining treatments of Japanese patients with end-stage HF than did male surrogates. We found that during the final hospitalization in patients with end-stage HF, only 4.7% of patients participated in an end-of-life conversation, and surrogates made medical care decisions for most patients. A potential reason for the high prevalence of surrogate decision making was the lack of decision-making capacity on the part of the patient. A previous study showed that~70% of elderly end-stage patients lacked the ability to make their own care decisions. 5 Although we could not assess the patient's decision-making capacity from the medical records, elderly patients with HF often have depression, anxiety, dementia, and delirium, [14] [15] [16] which likely affects their ability to make decisions. In addition, even if the patient's decision-making capacity is preserved, attending physicians are more likely to avoid giving information to patients about their life expectancy in a critical situation in Japan. 17, 18 In this study, few patients presented an advance directive for medical care before hospitalization (Figure 2) . Previous studies have also reported a low incidence of advance directives in patients with HF, 19 suggesting the difficulty of initiating ACP in patients with advanced-stage HF. Compared with cancer patients, HF patients are less likely to have opportunities for ACP together with attending physicians. The following reasons might account for the low incidence of ACP in HF: (i) it is more difficult to assess the prognosis in HF patients than in cancer patients, 20 (ii) cardiologists are inexperienced in end-of-life care and often avoid end-of-life conversations that might cause patients to lose hope, 21 (iii) patients with HF often overestimate their expected survival, 22 and (iv) patients with HF often hesitate to communicate their preferences for end-of-life care to their physicians and nurses. 20, 21 Furthermore, Japanese patients frequently entrust their family with decision making for end-of-life care, and the family members play a central role in end-of-life decision making in Japan. 23 These barriers may lead to delays in the timing of ACP with patients and their families in Japan.
In the present study, nearly half of the surrogates preferred CPR in the initial end-of-life conversation ( Figure 3) ; however, 75% of patients changed their preference for CPR to a DNAR order in the final conversation. Previous studies have reported that patients with HF often change their preference for life-sustaining treatment during the courses of their illness 9, 10 ; however, this trend among surrogate decision makers has not been well studied. The present study revealed that female surrogates changed the preferences from CPR to DNAR more often than did male surrogates (Figure 4) . Several previous studies have reported a relationship between the patient's sex and treatment preferences. Female patients admitted to the intensive care unit after surgery preferred full-care treatment, including CPR, more than male patients did. 24 Conversely, elderly female patients were less likely to prefer life-sustaining treatments than were male patients. 25 To our knowledge, this is the first study to demonstrate that the sex of surrogates potentially affects the decision making for end-of-life care in patients with HF.
Although female surrogates more often changed the preference than did male surrogates, there was no significant difference of the rate of the DNAR request at the final decision between male and female surrogates (male vs. female; 83.4% vs. 88.3%, P = 0.57). Therefore, both sexes reached the same Surrogate decision-maker preferences for life-sustaining treatments conclusion even though female surrogates were more likely to need the time and repeated conversation to accept the patient's death than were male surrogates. This leads to the phenomenon of changed preferences from CPR to DNAR, which may reflect the sex difference for the process of accepting patient's death. In contrast, we found that there was no changed preference from DNAR to CPR in the current study. Surrogates who requested DNAR at first might already accept patient's death. Therefore, there was no changed preference from DNAR to CPR. Medical decision making by surrogates includes several problems. First, there is the possibility that a surrogate's decisions do not reflect the patient's actual preferences. The patient's physician or family cannot necessarily know the patient's actual preferences. 10, 26 Second, surrogate decision makers often feel stress, depression, and uneasiness. The changes in preferences among a third of the surrogates in this study (Figure 3 ) may reflect their uncertainty about their decisions as well as psychological distress. Surrogate decision makers may regret their decision after the patient's death. They have a risk of developing post-traumatic stress disorder, and this is particularly true for female family members. 27 More frequent changes of decisions by female surrogates (Figure 4) may be related to a higher incidence of psychological distress among female family members. Recent guidelines recommend the introduction of ACP to patients with advanced HF. 3 ACP is the process of understanding and recording the patient's wishes, values, and preferences regarding their own future medical care. Experiences of psychological distress have been reported by bereaved family members when such decisions are made without knowing the patient's preferences. 28 Several studies have reported that ACP improves satisfaction among patients and families by reducing stress, anxiety, and depression. 28 ACP may be indispensable to improving end-of-life care in patients with HF in Japan.
Our study has several limitations. This was a retrospective, single-centre study with a relatively small sample size, and we could not evaluate accurately the patient's decision-making capacity, psychological status, and estimated preferences. Second, we could not assess the details of end-of-life conversation and the reasons for the changed preference for lifesustaining treatments. In addition, unmeasured factors such as socio-economic deprivation might affect the surrogate decision making. Furthermore, each patient's view of life and death is likely to differ according to race, region, and culture and social background. It is unknown whether the current results can be applied to other populations of patients with HF. Further investigation is needed among patients of various races and from different regions.
Conclusions
Surrogate decision making for the life-sustaining treatment of patients with end-stage HF is common in Japan. Such care decisions are often made without the patient having expressed their preferences because of a lack of ACP. Decisions about care are often changed, particularly by female surrogates. It is well known that bereaved family members may experience stress, anxiety, and depression when end-of-life care decisions are made without knowing the patient's wishes, beliefs, and values. ACP is needed to improve end-of-life care in patients with advanced HF, to benefit both the patients and their families in Japan. 
